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economical method of locating hidden manhole covers, buried 
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Call at our Stand No. 5! at the Industrial 
Fuel Efficiency Exhibition, Olympia. 
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There is more in gas metering than meets the eye 


This is the tangent arm of a domestic meter. 


Made for rigidity from heavy gauge tinned steel, it carries an 
adjustable pivot for the end journals of the flag arms. 
Operation of a knurled nut on a screwed rod, secured to the base of this 


pivot, facilitates micro-adjustment of meter registration. 


It is the thorough design, meticulous manufacture 
and careful assembly of each component that has made 
Parkinson Cowan meters so famous for long life 


with consistent accuracy. 


PARKINSON COWAN GAS METERS 
Terminal House, 52 Grosvenor Gardens, London, S.W.1 * SLOane O1I1 
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Coal and Coking 


coke, while other coals do not do so, continues 
to have a great effect on the economics of the gas 
The quality of coal needed 


T= property of some coals to form a suitable 


and coking industries. 


by the gas industry depends on the type of plant it uses 
for gas production but for carbonisation plants the for- 
mation of a suitable coke is of the utmost importance. 
The coke must support the weight of the charge in the 
continuous vertical retort and ensure that its texture is 
kept sufficiently open to provide its smooth working 


down the retort. In other types of retort this may not 
be quite so important but a sufficiently strong coke is 
needed to ensure an easy discharge of the solid residue 
after the carbonising period is complete. The coke 
must also be sufficiently robust to stand up to its 
further preparation for sale. 

The coking industry demands something more; the 
coke must be sufficiently reactive for use as a reducing 
agent in the metallurgical industries and sufficiently 
strong to resist degradation in subsequent handling. It 
must also be able to stand up to the weight of the 
burden in the blast furnace or the pig iron in the cupola. 
The demand by both industries for suitable types 
of coal tends to increase, though the future policy of the 
gas industry may cause a change in its demand, if the 
complete gasification plants now being developed are 
adopted on a large scale. 

As suitable types of coal become scarcer and more 
costly, steps must be taken to upgrade what would 
otherwise be unsuitable coals. In the coking industry 
this is done by the blending of medium or weakly 
coking coals with strongly coking coals which by them- 
selves are unsuitable for metallurgical coke production. 
In this way it is posible to manufacture a coke of the 
right specification. For blending to be successful, a 
thorough mixing is necessary which involves the use of 
slacks, and costly blending plant. Slack coals can 
only be satisfactorily used by the gas industry in the 
modern intermittent vertical chamber, but with a drop 
in the yield of gas. 

The constitution of coal is, therefore, becoming more 
and more important to the two sister industries and the 
research work being carried on to determine the ulti- 


mate structure of the coal substance is of increasing 
interest. This, we think, was shown by the paper read 
at the 1956 Autumn Research Meeting of the Institu- 
tion by Dr. D. T. A. Townend, entitled ‘Coal Science 
and the Gas Industry.’ Since we feel that the interest 
being shown by the gas industry in this subject con- 
tinues to grow, we are publishing this week a paper by 
Dr. I. G. C. Dryden and others of the British Coal 
Utilisation Research Association, under the title of 
“Some Experiments on the Fundamentals of Coking 
Properties.’ 

The ultimate constitution of coal is a matter of the 
utmost complexity but progress continues towards its 
solution. As research goes on, more information comes 
to light on what the coking constituent of the coal is, 
but it would seem that sufficiently definite information 
still eludes the research worker for him to be com- 
pletely confident of being able to convert weakly coking 
coal to a suitable carbonising coal by some form of 
physical or chemical processing. Research work at 
B.C.U.R.A. and elsewhere has established beyond 
reasonable doubt that the coal substance is mainly aro- 
matic in character with varying numbers of aliphatic 
side chains, the number of which appear to be con- 
nected with the maturity of the coal being examined. 

Coals are partly soluble in various organic solvents, 
which makes possible some degree of fractionalisation. 
These fractions may be examined by certain physical 
processes such as chromatography and _ infra-red 
analysis. The latter process shows that these frac- 
tions have a chemical structure similar to the coal itself. 
Earlier work on solvent extraction showed that certain 
fractions, soluble in benzene under pressure, could be 
separated and divided up under four main heads. The 
amount of each fraction obtained varied with the type 
of coal being examined. It appeared that the relative 
quantities varied with the coking properties of the coal, 
so that the ‘cokeability’ of a coal might be forecast 
from the examination of the benzene soluble fraction. 
Further work was necessary, however, before this could 
be relied upon with any degree of certainty. 

In recent years a great deal of research work into 
the coking mechanism has been carried out. This has 


c 





470 


included an examination of the early stages of coal 
pyrolysis and an investigation into the physical aspects 
of the plastic stage, through which the coal passes 
below 400°C. The effect on the ultimate quality of the 
coke by mixing with it an inert material may it is 
thought be caused by chemical reaction between it and 
the coal and not simply as a result of solvent action. 

The paper in our current issue describes an investiga- 
tion of extracts of the coal substance by chloroform. 
For this purpose two different types of coal were 
chosen, the coking properties of which were quite 
different. The extracts were examined by infra-red 
analysis and chromatography and the results compared. 
The authors concluded that thermal instability of the 
primary pyrolysis products is undoubtedly one reason 
for the lack of coking properties in low rank coals. 


Good Publicity 


OU’VE met ‘em—those of our compatriots who 

y go abroad and moan about the food, don’t like 

the wine, miss their cup of tea, can’t get on 
without their breakfast egg and bacon, and would never 
have gone if the clerk in the tourist office had warned 
them there wouldn’t be a fish bar in the place. 

But every year more and more of our countryfolk 
pour abroad for their holidays—and less and less of 
them come back complaining about the food and drink 
they found. Just the other way about, in fact: They 
come back, and search for restaurants at home where 
the same delicious things are served. But eating out, 
of course, is costly. It cannot be done too often or there 
would be nothing over for that weekly must, ‘ the house- 
keeping.’ Of course, if the wife could cook those Con- 


The History 


most interesting and well illustrated history of 
At Company was published by Whessoe, Ltd.. 


earlier this year. Whessoe, Ltd., traces its origin 
to an ironmonger’s shop which was opened in 1790 in 
Tubwell Row in the very centre of Darlington by a 
Quaker, William Kitching. From this small beginning 
has sprung the Whessoe of today, a Company which 
employs over 1.800 people in works, on sites at home 
and abroad and in the offices; which handles between 
40.000 and 50,000 tons of steel plate and other materials 
every year and whose modern and progressive works 
and offices are matched by the modern and progressive 
outlook of the Company and its staffs. 

Nowadays. of course, Whessoe interests are concen- 
trated upon the design and construction of steel plate 
structures and on chemical engineering. these interests 
producing storage and treatment plant for the oil, gas. 
and chemical industries, wind tunnels for aeronautical 
research, nuclear reactor vessels for the expanding 
atomic-energy programme and the like, but over the 
168 years of its existence there have been considerable 
changes in the type of work, in the customers and. 
correspondingly, in the men controlling the company’s 
affairs. 

Five distinct periods can be discerned. The first 
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tinental dishes, things would be quite differe::. By 
she can’t. She may cook like mother cooked- 
as they cook abroad. And there’s little hope 
will. 

Or is there? Indeed, there is: There are all sorts of 
cook books available to teach her how. But a p actica] 
demonstration would be a big advantage. W ich js 
exactly what the Gas Council has arranged at thi: year’s 
British Food Fair at Olympia, now in full swing, and 
open until September 11. Once again, ‘ Intern:tional 
Kitchen ’ is the centre of attraction at the show. 

This is good publicity by the Gas Council. As we 
have said, more and more Britons go abroad and come 
back wanting Continental dishes. So the housewife will 
sieze this opportunity of seeing how to feed the beast— 
husband, boy friend, father, son, as may be the case— 
in the way he wants. And what better than that she 
should find the cooking being done by gas! 

Oh yes! Twelve kitchens—and in each of them a 
gas cooker. And a gas water heater and refrigerator, 
too. Nor does it stop there: There is, of course, as well, 
the Gas Council stand adjacent to the kitchens where 
a great deal more gas appliances are on display. 

And from the kitchens, the visitor’s obvious next 
move is to this stand. She has seen how to cook the 
foreign dishes. Now she wants to see the appliances 
they were cooked on. And the ones that supplied the 
nice hot water for washing up the dishes. And that 
neat but spacious silent ‘ fridge.’ 

You may be sure, too, that the artists in the 11 foreign 
kitchens (the twelfth is British)—the cooks from such 
widely separated countries as Australia and Denmark; 
from France and Germany; Ghana, India and Italy; the 
Netherlands and Pakistan; Portugal and Spain, will talk 
about British Gas appliances to their friends. 


ut not 
le ever 


of Whessoe 


stretches from the opening of the ironmonger’s shop until 
1830, the year when the railway foundry was established. 
The new Stockton and Darlington Railway, with the 
creation of which the Kitchings had been concerned, 
became a new and important customer. This second 
period, during which locomotives and rolling stock were 
made for the railway, ended in 1862. It was in this 
period that the foundry, the third owned by the Kitching 
family, became known as the Whessoe foundry. 
probably deriving the name, which is of Scandinavian 
origin, from Whessoe Lane which ran past it. Thereafter 
and until 1891 the Whessoe foundry turned its attention 
to the structural side of railway work. 1891 saw the 
beginning of the modern Whessoe for in that year the 
business was converted by the proprietors into a private 
company and in the decade that followed Whessoe 
turned away from the general structural work it had 
previously manufactured to the building of gas-holders 
and also of tanks for the nascent oil industry. The fifth 
period in Whessoe changed and growth began in 1921 
when a public company was formed and when the 
Company started in earnest to provide the technical 
basis for its services and to expand those services to 
meet the requirements of the particular industries with 
which it is concerned today. 
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CORRESPONDENCE 
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Free Advice Enabled Company to Effect Big Savings 


DEAR SIR, 


In your issue of August 13, you 
included a note of a report given in the 
Financial Times of savings of gas in a 
factory in the north-east of the country. 
The account showed that considerable 
savings had been made by the proper 
regulation of burners, etc., in equipment 
and that additional savings would be 
made by appropriate capital expenditure. 

Many firms are now looking closely at 
production costs and it occurred to us 
that while careful attention is often given 
to direct production costs, less attention 
is given to indirect or overhead expenses. 
For this reason when we were examining 
costs it was decided to scrutinise the 
expenses for services provided ‘on tap,’ 
that is, services available on demand for 
which some other department was 
responsible for paying the bill. In this 
category, we placed, gas, electricity, solid 
fuel and water. 

Gas being the largest of these items, 
attention was given to this first and, 
unlike the factory described in your 
note, we invited the help of the local 
Gas Board. They promised their assist- 
ance and arranged that their research 
laboratories should send a number of 
technicians to our factory to carry out 
an examination of our processes and 
equipment. We understand that there 
was considerable competition between 
the technicians for this somewhat 
unusual assignment. 

The technicians duly arrived and spent 
a busy time measuring gas flows and 
examining the settings of our equipment 
and a short while afterwards we were 
informed of their preliminary findings 


Personal 


Mr. N. S. BILLINGTON, who has been 
head of the National College for Heat- 
ing, Ventilating, Refrigeration and Fan 
Engineering since February, 1950, has 
resigned to take up the appointment of 
Director of the Heating and Ventilating 
Research Council. As successor to Mr. 
Billington the Governors of the National 
College have appointed Dr. David R. 
Scott, at present a senior lecturer on the 
staff of the Royal College of Science and 
Technology, Glasgow. 


Mr. W. A. WALMSLEY has retired from 
his position as Joint Managing Director 
of Thomas Ness, Ltd., of Consett, Co. 
Durham. He retains his seat as a Direc- 
tor of the Company. Mr. Walmsley’s 
successor is Mr. E. A. Bower, who has 
been a Director of the Company since 
1929, 


Mr. G. B. TAyLor has been appointed 
Sales Manager (Works Division) by Ash- 
more, Benson, Pease & Co., of Stockton- 
on-Tees, a member of The Power-Gas 
Group. Mr. R. H. Foster is to be 
Works Manager. 


which are to be 
written report. 

Their findings were similar to those 
given in your note, namely that savings 
of 20-25% could be made by adjust- 
ments to settings and by appropriate 
alterations to equipment to ensure that 
the fuel was being used efficiently. 
Further savings arising from the use of 
new equipment would show large returns 
on the investment, 

It was thought that this experience 
would be of interest to your readers 
because it would appear from your note 


incorporated in a 


that the firm in question was making a 
similar product to us and our experience 
was much the same as theirs. The only 
difference appears to be that in their 
case they had to pay for the advice, 
whereas in our case it was given free of 
charge by the Gas Board in spite of the 
fact that it would result eventually in 
a considerable reduction in their bill. 
Yours faithfully, 

L. C. NEWMAN, 
Director, 
Electronic Tubes, Ltd., 


August 25, 1958. 


Largest Plant Under One Roof? 


DEAR SiR, 


Your issue of August 13, 1958, carries 
a very interesting description of new 
extensions to the Provan gasworks, 
Glasgow. In referring to previous 
extensions it is stated that since 1922 
Provan has_ possessed the largest 
Woodall-Duckham continuous vertical 
retort plant under one roof in the world 

192—retorts, capacity 18 mill. cu.ft. per 
day. We have always considered that 
this distinction belonged and still belongs 
to the Windsor Street gasworks, Bir- 
mingham. 

The conversion of the Windsor Street 
retort house from horizontal to continu- 
ous vertical retorts was carried out in 
the period 1911-1918 and when com- 
pleted comprised six ranges under one 
roof—242 retorts, capacity 18/20 mill. 
cu.ft. per day. Since that time various 
reconstructions have taken place and the 


Mr. W. L. Baker, Manager of the 
Metal Finishing Division of The Pyrene 
Co. Ltd., has retired after 30 years’ ser- 
vice with the Company. He has been 
succeeded by Mr. H. A. HOLDEN, who 
has had many years’ experience in the 
Division. 

Mr. F. C. LANT, O.BE., has been 
appointed Chief Fuel Engineer at the 
Ministry of Power in succession to REAR 
ADMIRAL SIR SYDNEY O. FREW, K.B.E., 
c.B., who has retired from the Public 
Service. 

Mr. G. A. A. HOULTON has _ been 
appointed Engineer-in-charge of Short 
Brothers & Harland, Ltd., Straddle 
Carrier Project. 


THE PAY DISPUTE 


The gas industry pay dispute was 
considered on Friday by Mr. H. 
Lloyd Williams, Chairman, and the 
other members of the three-man 
Board of Arbitration, Sir William 
Garrett, representing the Gas Council, 
and Mr, J. Kitts, representing the 
unions. A decision is expected to be 
announced shortly. 


present nominal capacity is 27 mill. cu.ft. 
per day, still in one house. The record 
weekly make stands at 201.7 mill. cu-ft., 
including 12 mill. cu.ft. of diluent pro- 
ducer gas, and the daily record is 30.2 
mill. cu.ft. including 2 mill. cu.ft. of 
producer gas. 

Incidentally, Windsor Street can, in 
addition, produce 10 mill, cu.ft. per day 
of carburetted water gas. 

Yours faithfully, 
S. K. HAWTHORN. 
Divisional Engineer, 
West Midlands Gas Board, 
(Birmingham and District Division). 


August 25, 1958. 


What was implied in the Provan article 
was that the 1922 c.v.r. plant was—and 
is believed still to be—the largest single 
installation in the world.—Editor. 


Diary 


September 4.—WALES AND MON. JUNIORS 


(SOUTH WALES SECTION): Porthcawl. 
Paper by Mr. T. O. Jones, Solicitor to 
the Wales Gas Board. 


September 5.—SCOTTISH WESTERN 
Juniors: 9, George Square, Glasgow. 
Opening Meeting of new session. 
Presidential Address by Mr. G. B. 
Scott. 7 p.m. 


September 10.—INCORFORATED PLANT 
ENGINEERS: Taypark Hotel, West 
Ferry, Dundee. Film and talk on the 
manufacture of town gas. 7.30 p.m. 


September 10.—INCORPORATED PLANT 
ENGINEERS: Grand Hotel, Broad Street, 
Bristol. ‘Smoke Abatement and the 
Clean Air Act.’ 7.15 p.m. 


September 12.—SociETy OF INSTRUMENT 
TECHNOLOGY (MIDLAND _ SECTION): 
Regent House, St. Phillips Place, Col- 
more Row, Birmingham 3. ‘ Fuel Effi- 
ciency and Smoke Abatement, by 
C. A. J. Plummer. 7 p.m. 

September 12.—ScorTTisH 


OF GAS MANAGERS: 
Ayr. 


ASSOCIATION 
Civic Theatre, 
Annual General Meeting. 
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Gas Board and Private Enterprise 
Form Sales Partnership 


HE North Western Gas Board have 

entered into an agreement with 
Lewis's, Ltd., by which Lewis’s will 
exhibit and offer for sale in their Man- 
chester store every type of approved gas 
appliance on the identical terms offered 
by the Board. 

This sales partnership between the 
large department store and the Board is 
claimed as the first of its kind between 
private enterprise and a _ nationalised 
industry in the north west. Mr. D. P. 
Welman, Chairman of the _ Board, 
described it as ‘A departure of the greatest 
possible benefit to the public in the 
greater Manchester area.’ 

In fulfilment of the agreement Lewis's, 
Ltd., is opening a permanent exhibition of 
gas appliances in the basement floor of 
their Market Street premises. Every type 
of gas cooker, refrigerator, water heater, 
washing machine, fire, radiator, drying 
cabinet, and gas poker will be on view. 

There will be regular demonstrations of 
cookery, laundry, and other household 
tasks, for which gas appliances are used. 
These will be given by Lewis’s and North 
Western Gas Board trained domestic 
science demonstrators. 


Scientific Films 


Owing to continued growth in member- 
ship and increased demands on its ser- 
vices, the Scientific Film Association has 
moved to new offices in 3, Belgrave 
Square, S.W.1. These premises have been 
made available by ASLIB and it is antici- 
pated that this closer relationship will 
introduce the work of the Scientific Film 
Association to many who are concerned 
with documented information of all kinds. 


LESS GAS MADE 
BUT SALES 
REMAIN FIRM 


LTHOUGH gas manufactured at the 

Coleraine (Co. Londonderry) under- 
taking during the period June 27 to July 
25 showed a decrease, there was no drop 
in gas sales. The meter readings to date, 
in fact, show a slight increase over simi- 
lar readings last year. 

Accounts for the year ended March 
31, 1958, reveal that the Coleraine Gas 
Department made a profit of £5,376. 
During that year the gas sales fell by 
5.8%, partly due to the loss of street 
lighting; but coke sales increased by 
some 30%, enabling the undertaking to 
achieve a reasonable surplus. 


Woking Closes 


Woking gasworks, built in 1890 by the 
Woking and District Gas Company and 
employing about 50 workers, is the latest 
to be closed under South Eastern Gas 
Board integration plans. 


Nuclear Chemical 
Plant Ltd. 


HREE leading British engineering 

firms—the Power-Gas Corporation, 
Ltd.. John Thompson, Ltd., and 
Humphreys & Glasgow Ltd.—have 
formed a new Company, Nuclear 
Chemical Plant, Ltd., which will be 
concerned with the design and engi- 
neering of process and treatment plant 
for the nuclear industry. 

Each of these Companies has 
experience in meeting the require- 


ments of the nuclear energy industry 
and their resources will now be avail- 
able to the new Company in the new 
| field of process and treatment plant. 


Amalgamation 
Announced 


N amalgamation has been effected 

between the Hydronyl Syndicate, 
Ltd., and Weinreb & Randall, Ltd. Mr. 
D. G. Randall has been appointed Tech- 
nical Director of the Hydronyl Syndicate 
Ltd., and Dr. R. Lessing, c.B.£., remains 
Managing Director and Mr. W. J. 
Browning, Commercial Director. 

This reorganisation is intended to 
enlarge the scope of their activities which 
hitherto have been mainly concerned with 
tower packings. Future enquiries should 
be sent to the Hydronyl Syndicate Ltd., 
14, Gloucester Road, London, S.W.7. 
Phone, KNIghtsbridge 6803; telegrams, 
Hydronyl-Kens-London. 


HUNGARY PLANS 
BIG NATURAL 
GAS SEARCH 


UNGARY is to spend a total of 

£374 mill. during the next three years 
on oil and natural gas prospecting. 
Drillings totalling an estimated 435 miles 
will be carried out in different parts of 
the country. 

Prospecting at present is centred on 
the 100-mile wide Great Plain, a belt of 
mainly agricultural land lying between 
the Danube and Tisza rivers and running 
from almost north to south of the 
country. 

Small oil-fields have been opened up 
at Nagyk6rés, Tértel and Szolnok and 
in the adjacent area deposits of natural 
gas are being tapped. It is planned to 
collect the natural gas into a main pipe- 
line and take it to industrial Debrecen 
and Szolnok. 

Experts aim to connect Debrecen to 
the natural gas supplies by 1960 and an 
estimated 10 mill. cu. m. of gas a year 
will be drawn off. Later it is planned to 
extend the pipeline. 
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PARKINSON CUWAN 
CONCENTRA /E 
METER PRODUCTION 


LARGE extension to the 

Manchester, works of | 
Cowan (Gas Meters), Ltd., was 
opened by Mr. D. P. Welman, ¢ 
of the North Western Gas Boa: 
this week. 


retford, 
rkinson 
ormally 
iairman 

earlier 


The extension, which adds 25’ ., to the 
factory space of the existing works, has 
been built to house all the assembly 
work previously spread over branch 
works at Cardiff, Newcastle, and Glas- 
gow, and also in the main Stretford 
works, 


The entire component manufacture of 
the Company’s meters is concentrated in 
the Stretford works, and assembly will 
now be carried on only at Stretford, 
London and Belfast. This decision was 
reached because of the strategic location 
of the Stretford works for nation-wide 
and international distribution of the 
Company’s meters. 


New Area Offices 


HE Electric Construction Co., Ltd., of 

Wolverhampton, has established new 
area offices for Yorkshire at Bushbury 
House, 4, Laurel Mount, St. Mary's 
Road, Leeds, 7. The Area Manager is 
Mr. D. A. Laverack, who has _ been 
responsible for Company interests in 
Yorkshire for 25 years. He will be 
assisted by Mr. E. J. Haslock, formerly 
Branch Manager for the Hackbridge and 
Bryce Companies. 


A.P.V. Company 


The Chemical Engineering Division of 
the A.P.V. Co., Ltd., which remained at 
Wandsworth, London, when the _ head 
offices and works of the Company moved 
to Crawley, Sussex, has now also been 
moved to Crawley. Its future address is 
Manor Royal, Crawley, Sussex. 


New Premises 


The executive offices of Kelvin & 
Hughes, Ltd., have been transferred from 
2, Caxton Street, London, S.W.1, to new 
premises at Empire Way, Wembley, 
Middlesex. Telephone—Wembley 8888. 
Telegrams—Kelhue, Wembley. 


Works Moved 


Essard, Ltd., oven builders, have 
moved their works, sales and service 
departments to 40, Leopold Street, 
Loughborough, Leicester. Telephone: 
Loughboro’ 4702. 


t 
> 
l: 


areas O 
triguin; 
why it 
largely 
its fun 
possibl 
deposit 
laborat 
Such 

interes 
mally 
where 
depen 
becom 
In thi 
maxin 
conde: 
from 1 
consté 
group 


Col 
chemi 
subst 
presel 
consti 
behav 
balan 
physi 
actiot 


comp 
relati 
Oper 
are 

densi 
to sh 
gorie 





tford. 
ciNson 
‘mally 
irman 
earlier 


to the 
S, has 
embly 
ranch 
Glas- 
2tford 


ire of 
ed in 
* will 
tford, 
1 Was 
ation 
-wide 

the 


d., of 

new 
bury 
ary’s 
er is 
been 
s in 
1 be 
nerly 
and 


& 
rom 
new 
ley, 
B88. 


Sepiember 3, 1958 


GAS JOURNAL 


Abstracted and Reproduced by courtesy of the Institute of Fuel. 


Some Experiments on the Fundamentals of 
Coking Properties 


By I. G. C. DRYDEN, Ph.D., D.Sc., F.R.I-C., M.1.Chem.E., 
DEPUTY-DIRECTOR OF BASIC RESEARCH LABORATORIES, B.C.U.R.A.. 


J. K. BROWN, M.A., Ph.D., D. H. DUNEVEIN, 


W. K. JOY, B.Sc., A.R.I.C., and K. 


S. PANKHURST, 


BRITISH COAL UTILISATION RESEARCH ASSOCIATION. 


situation and properties has recently been 

reviewed':*; a pattern begins to emerge but the 
areas of ignorance are still many. In particular the in- 
triguing behaviour of coking coals, and the reasons 
why it is exhibited by so few classes of coals, remain 
largely unexplained. Practical reasons for investigating 
its fundamental basis are: The uneven distribution and 
possible future shortage of coking coals in relation to 
deposits of metal ore, and the present inadequacy of 
laboratory tests for assessing the value of coal blends. 
Such investigations are also of intrinsic scientific 
interest because the type of coal to which they refer nor- 
mally lies at the bend in the coal classification band, 
where increase in carbon content with rank ceases to 
depend mainly on decrease in oxygen content and 
becomes dependent on changes in hydrogen content. 
In this region many other properties of coals show 
maxima or minima; it also divides the region where large 
condensed aromatic units build up during coalification 
from that in which this molecular skeleton is relatively 
constant and changes are mainly in the functional 
groups. 


Ts carbonisation of coal in relation to its con- 


Complex Interaction 


Coking behaviour depends ultimately on_ the 
chemical and physical nature of the carbonaceous coal 
substance except in so far as it is modified by the 
presence of mineral matter. Each _petrological 
constituent (maceral) has a different pattern of 
behaviour on heating and consequently a different 
balance between the various underlying chemical and 
physical features. In any maceral a complex inter- 
action between these basic characteristics determines 
its pyrolytic behaviour.* 

The diagram in Fig. 1 illustrates something of this 
complexity: Only the more direct of the known inter- 
relations are shown and more remain to be discovered. 
Operational factors other than maximum temperature 
are purposely excluded, though these (e.g., charge 
density) also affect the practical outcome; for the aim is 
to show the réle of the coal per se. The first four cate- 
gories interest the scientist; the fifth, the technologist 


probing inside the oven; and the sixth, the plant 
manager. 

The diagram makes it clear that the many properties 
of coal involved in coke formation are interdependent 
to a remarkable degree; for example, the smallest 
dimensions involved in a specification of the ultrafine 
porosity of coals* are probably smaller than the size of 
the molecules, so that physical and chemical properties 
in this respect must be closely interlinked. 


Chemical Factors 


The work described in this paper was carried out on 
bituminous coals containing a high proportion of 
vitrain and attention was limited to the chemical factors 
underlying coking behaviour with some reference to 
the effect of porosity. It has long been supposed that 
plastic softening and active decomposition may corre- 
spond to different chemical steps in the overall pyrolysis, 
and this concept has been given greater precision 
recently by van Krevelen et al. and by Fitzgerald’. 
Dryden and Pankhurst’ have followed up early observa- 
tions of Illingworth* and others, by extracting with 
chloroform from coking coals, after heating in the tem- 
perature range of plasticity, a fusible decomposition 
product, which appears to be part of the end product of 
the first stage. Pitt and Oxley’ have used a similar 
method differing in detail and have linked their 
measurements with the corresponding degree of soften- 
ing, measured in a Gieseler plastometer. Further 
results obtained with the orignal chloroform extraction 
method are now described, and the behaviour of coals 
in this test is compared with that occurring when they 
are carbonised under high vacuum, i.e., in molecular 
still conditions. 

The apparatus and method used and the significance 
of this type of experiment have been described pre- 
viously.’ The original observations have now been 
extended to a range of bituminous coals and the effects 
of preheating, pre-oxidising and blending coals have 
been studied. Yields of extract are based on the weight 
of carbonised coal. 

Table 1 shows the coals used including those studied 
earlier. Fig. 2 shows that a definite relation was 
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obtained (despite some scatter) between the chloroform Portions of the samples preheated to 350°C. wer . 
extract yield after heating the coal to 420°C. for } hour further heated to 420°C. for ? hour. The yields ff} . » 
and the B.S. swelling number of the coal. The curve extract then obtained were again almost independent of point b 
suggests that the formation of a small amount of extract time and scarcely affected by the preheating. It would 
in the lower rank coals has a disproportionately large seem that when loss of coking properties on preheating 


effect on the swelling number. below 400°C. has been reported in the literature it may |! 
have been due to the effect of oxidation. 0 - 
Only Slightly Affected A portion of the residue from extraction after heatin—| ° > | 


for } hour at 420° C was further heated at this tempera 

It was previously shown’ that at 420°C. a large part ture and the loss in weight against time was recorded. 
of the extract initially formed could no longer be Calculations based on the result suggested that, of the 
extracted with chloroform after further heating the coal _ extract lost on prolonged heating of the coal some 80' 
for about 5 hours. It has now been found that the yield was converted to a solid chloroform-insoluble product 
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heating. The similar variation with time of both B.S. sample. Since however the behaviour when heating the 
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TABLE 1.—ANALYSES OF COALS USED 


Analysis (d.m.f., Parr) per cent 
Coal Air-dried per cent B.S. - 
N.C.B. }——_——————_ Swelling 
Description Class | Moisture Ash S ; N 





errors V.M. 








Northumberland weakly caking .. 802 
Northumberland weakly caking.. 901 
Yorkshire medium caking o- ae 
Yorkshire strongly caking oo ae 
Staffordshire strongly caking .. 501 
Durham prime coking .. eS 


1-9 361 
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2.—ANALYSES OF PRODUCTS FROM A COKING COAL (D13) OxiIDISED IN AIR FOR 5 Hours AT 160°C 


Analysis (d.m.f., Parr) per cent 
B.S. 








Material 


Moisture Ash 


Swelling 
No. 





Chlorofc rm extract of : D13 carbonised to 420° C for =a h 
(ie. of A) ~e 
Residue remaining after ‘extraction of A 





DI3 oxic lised in air for 5 h at 160° C (B) 

Chloroform extract of : (B) carbonised to 420° C for de ‘h 
(ie. of C) 

Residue remaining after ‘extraction of (C) 


necessarily identical with that when heating the two 
separately, these percentages may be inaccurate, though 
the general conclusion is probably correct. 


Specific Form of Oxidation 


Samples of the coking coal D13 ground to —72 BS. 
mesh were oxidised by agitating in air at 160° C for 
various periods. The samples were then shock carbon- 
ised and extracted with chloroform in the usual way. 
Sufficient experiments were made to determine the 
carbonising temperature at which peak yields were 
obtained. This temperature was not affected by the 
degree of oxidation in spite of the very considerable 
diminution of extract yield. The relation between 
swelling number and extract yield was not the same as 
that observed with different ranks of coal (Fig. 2). 
Infra-red spectra showed that though the yield of 
extract was reduced its nature remained the same. 
Ultimate analysis (see Table 2) supported this 
conclusion. 

It would seem that the coal structure must at some 
point be susceptible to a specific form of oxidation that 


%. 
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@\ 
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Chloroform extraction yield, 
uw o ~ 


4 
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Fig. 2.—Relation between chloroform extraction yield 
and swelling number for a range of bright coals. 


profoundly influences the quantity of the product 
formed on heating. 

Various proportions of coals D3 and D13 (—72 BS. 
mesh) were thoroughly mixed; a check on the B.S. swel- 
ling number of ten successive samples of each blend 
showed no significant variation and confirmed that 
mixing was satisfactory. It was found that the loss in 
weight on heating to 420°C for } hour departed 
significantly from the weight average; the yield of 
chloroform extract however appeared to depend solely 
on the proportion of coking coal present. This suggests 
that any interaction that occurs on heating the blend 
affects the volatilised products but not the fusible 
product of pyrolysis, possibly because the latter is not 
sufficiently volatile, mobile or plentiful to come into 
contact with the low-rank coal. The swelling numbers 
for the blends followed a sigmoid curve around the 
diagonal. 


Crux of Problem 


Work on the chloroform extracts of heated coking 
coals have shown that these were a specific and relevant 
characteristic possessed in greatest measure by the 
good coking coals, a possible reason for their formation 
was sought. The lean coals and anthracites higher in 
rank than the coking range are predominantly aromatic 
in chemical structure and appear to contain fairly large 
polycyclic units.'° Because of this structure and their 
relatively low contents of hydrogen and oxygen, sub- 
stantial depolymerisation on heating to form high- 
boiling fluid material is unlikely and this sufficiently 
explains why they do not exhibit coking properties or 
form chloroform extract. On the other hand coals 
significantly lower in rank than the coking coals also 
fail to form metallurgical coke or yield chloroform 
extract: It is the behaviour of these that forms the crux 
of the problem. A clue was provided early in this work 
when a sample of the product obtained from Pittsburgh 
seam coal by heating under high vacuum (Juettner 
and Howard'') was found to resemble the chloroform- 
soluble material from a Durham coking coal in infra-red 
spectrum and other characteristics, allowing for the 
difference in rank of the coals. In spite of the excellent 
work by Juettner and Howard and later by Orning and 
Greifer,'* it was found necessary for closer comparison 
to extend it, using an apparatus similar to that of the 
American workers, to British coals at a lower tempera- 
ture. The object was to compare ‘ distillates ’ obtained 
in free-path—or molecular still—conditions with chloro- 
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form extracts for a series of coals at corresponding 
temperatures. 

The main features are shown in Fig. 3. Basically, it 
consists of a stainless steel hotplate of 12 in. diameter, 
with shallow concentric grooves, mounted horizontally 
at a variable distance below a polished steel condenser 
plate. The coal is spread in a thin layer on the top of 
the hotplate, which is heated by four Metrovick metal- 
sheathed radiant heating elements, and the volatile 
solids are collected on the lower surface of the con- 
denser, which is cooled by solid CO, and alcohol; the 
adjustable gap is usually maintained at 4 in. The con- 
denser forms the lid to a mild steel evacuated shell 
containing the hotplate, and inspection windows allow 
disturbance of the coal bed to be detected; the whole 
assembly is mounted directly on top of a 4-in. oil 
diffusion pump. The shell is water cooled and carries 
insulated seals for the heater and thermocouple con- 
nections. This apparatus and all items of ancillary 
equipment are mounted in a frame of slotted angle 
strips. The pressure can be measured by a McLeod 
gauge connected to the shell at a point close to the 
bed of coal. 


Experimental Procedure 


Experience led to adoption of the following schedule. 
50.0 gr. of vacuum dried—72 B.S. mesh coal was spread 
evenly on the hotplate and levelled to give a uniform 
layer 1-2 mm. thick (>5-10 particle diameters). The 
condenser ‘lid’ was placed in position, held until it 
gripped, and the apparatus slowly evacuated through 
the by-pass connection; when a pressure of approxi- 
mately .1 mm. Hg was reached the by-pass connection 
was closed and the diffusion pump switched on. The 
apparatus was then pumped down to the lowest pressure 
attainable, about .00001 mm. Hg, after which the hot- 
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carbonisation apparatus. 


plate heaters were switched on. The heaters wer 
supplied from a Variac transformer and the temperature 
of the hotplate measured by a chromel/alumel thermo- 
couple in the centre of the upper plate. The rate of 
temperature rise was controlled manually at approxi- 
mately 14°C. per minute. When the temperature of 
the hotplate reached approximately 250°C. the cooling 
water for the outer casing was turned on and solid CO.- 
alcohol mixture was placed on the condenser lid. (If 
the lid was cooled with CO, from the beginning of the 
run, water from the coal was collected and contaminated 
the final product.) If the pressure rose appreciably 
above .001 mm. Hg owing to over-rapid evolution of 
volatile matter from the coal, the heating rate was 
reduced until the pressure had fallen again. When the 
hotplate thermocouple reached 400°C. it was held at 
this temperature for one hour and then allowed to cool. 
The condenser was cooled with CO, until the hotplate 
temperature had fallen below 250°C., when the whole 
apparatus was left, still under vacuum, to attain room 
temperature. It was then filled with dry nitrogen, the 
lid was removed and carefully wiped free from traces of 
pump oil near the periphery, and the volatile product 
(solid even at room temperature) was washed with a jet 
of chloroform into a large dish. The solution was 
filtered through a tared sintered crucible into a tared 
flask and evaporated to near dryness in a stream of aif 
at room temperature: Final traces of chloroform were 
removed by drying under vacuum at 80°C. Any 
chloroform-insoluble material in the crucible was 
similarly dried and weighed. 


Poor Thermal Contact 


Owing to the poor thermal contact between coal and 
hotplate and the lack of heat transfer by convection, 
neither the mean coal temperature nor the gradient 
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through the bed was presisely known, control being 
solely through the thermojunction at the top of the 
hotplate. To test for the presence of a thermal gradient, 
the coal residue remaining on the hotplate after a single 
carbonisation was removed, thoroughly mixed and 
replaced on the hotplate. A second run with identical 
procedure was then carried out. A further yield of 
product apparently identical (infra-red examination, 
coals D3 and D13) in kind with that in the first run, but 
only about one-third as great in amount, was obtained. 
It was assumed that the observed ratio of successive 
yields would continue so that further runs would add 
little (~1% by weight of the coal, see Table 3) to 
the total. For economy of time, therefore, a two-run 
procedure was adopted as standard. 

The effective mean temperature to which all the coal 
had been heated at the end of the second run was 
estimated, for coal D13, as follows. (After many runs 
this should rise effectively to hotplate temperature.) 
Following the second run the residue was heated to 
400°C. for } hour and then extracted with chloroform 
as for the samples previously described,. The extent to 
which the effective mean temperature of the vacuum 
treatment had fallen short of 400°C. was then estimated 
from Fig. | of ref. 7 in two ways: From the loss in 
weight before extraction (.8% for the residue), and 
from the yield of extract (2.25%). The first suggested 
a mean temperature of 380°C., the second of 360°C. 
Further calculations, taking into account these figures, 
the relation between volatile solids and chloroform 
extract discussed later in the paper, and the extrapolated 
ultimate volatile solid yield after many runs (10.3%), 
suggested a bottom-layer temperature of 390°C. and 
a temperature differential through the depth of the bed 
of 80-90°C. The fall in yield with successive treatment 
is also in agreement with these estimates. The 
only assumption made was that the shape of the 
volatile solid yield-temperature curve for coal D13 was 
the same as for the chloroform extract (Fig. 1 of ref. 7). 

Separate experiments were made in which a horizontal 
multi-junction thermocouple of 40 gauge wire was 
stretched by springs diametrically across and within a 
bed of coal residue; the height above the hotplate was 
adjusted accurately to different values in different 
experiments. Gradients of temperature both vertically 
and horizontally in the bed were thus measured. A 
mean bed temperature of about 340°C. and a vertical 
differential of 80°-100°C. were indicated when the hot- 
plate junction became steady at 400°C.: Agreement 
with the indirect estimates above was close. 

Thus from all the estimates it is concluded that the 
mean temperature reached by the coal was probably 
350°C., but that the topmost layer may never have 
exceeded 300°C. whereas the layer nearest the hotplate 
may have reached 390°C. The effective temperature of 
treatment after the two-run procedure was probably 
370°C. Yields in the still would therefore correspond 
to a temperature close to but not identical with that of 
the 400°C. per }? hour chloroform extract yields (though. 
in the still, yields for different coals would be precisely 
comparable); qualitative comparison of the products 
would appear to be fully justified. 

‘At the time of writing full results for only two coals— 
one weakly caking (D3) and one coking (D13)—are 
available. One other coal (D6) has been carbonised 
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but the products have not been examined in detajj 
Marked and significant differences between tiz two 
extreme coals—D3 and D13—have been found. 

The yields of volatile solid material are comp*red jp 
Table 3 with the maximum yield of chloroform «© «tract. 


TABLE 3.—COMPARISON OF YIELDS OF VOLATILE Sox 
(370° C?) wiTH YIELDS OF CHLOROFORM Extract 
(400° C) 


Yields, per cent of d.a.f. Coal 





Chloroform Extract Volatile Solids (2 runs) 





—— 


"7 (< raw coal) 77 
-4 (estd. from 420° C) 1 
5 


3-0 
9-1 


For coal D13 they are of the same order of magnitude, 
whereas coal D3 produced on heating nearly as much 
volatile solid (mostly soluble in chloroform) as D13 but 
no chloroform extract. Since the mean temperature of 
carbonisation was not far different in the two types of 
experiment, the agreement for D13 is consistent with 
the view that the volatile solid is closely related to the 
chloroform extract; the similarity is strikingly confirmed 
by the comparison of infra-red spectra and by the weak 
and almost featureless differential spectrum. Though 
chloroform-soluble fusible material is formed by 
heating both low-rank and coking coals, it evidently does 
not persist in the non-coking coals sufficiently long to 
permit plastic softening and coking behaviour. 

The volatile solids from D13 were wholly soluble in 
chloroform at room temperature; about 93% of the 
volatile solids from D3 was also soluble, and a further 
4%, was soluble in acetone. The volatile solids from 
D6 were 88% soluble in chloroform and very little of 
the remainder was soluble in acetone; whether _ this 
apparent minimum chloroform solubility with the caking 
coal was significant or accidental remains to be seen. 

In view of the close similarity between volatile solids 
from successive runs on the same coal sample, the yields 
from both were bulked before further examination. 

The chemical analyses are shown in Table 4 and 
special points from the infra-red examination in Table 5; 
for convenience Table 5 also includes products from the 
experiments on the thermal stability of the volatile solids 
and extracts described later in the paper. 

The results in Tables 4 and 5 are consistent with one 
another. For D13 coal these results confirm that the 


TABLE 4.—ANALYSES OF COALS, CHLOROFORM ExTRAC- 
TION PRODUCTS AND VOLATILE SOLIDS FROM VACUUM 
PYROLYSIS (D.A.F. AND CHLOROFORM-FREE) 
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TABLE 5.—INFRA-RED SPECTRA OF VARIOUS PYROLYSIS PRODUCTS 


Aromatic/aliphatic 
. | Optical Density Ratio* 


Material 





D3: coal ee oe as ee ig 

volatile solids (chloroform-soluble — 
part only) 

volatile solids 
only) 

still residue “a iF a a 

chloroform-soluble part of volatile 
solids heated to 350° C for 4h a 

chloroform-insoluble solid formed 
during above heating 


(acetone-soluble part 


—_ 


D113: Coal .. + 
chloroform extrac 





chloroform residue 

colatile solids 

still residue "os a ia = 

chloroform-soluble part of chloroform 
extract heated to 350° C for 4h 

formed 


chloroform-insoluble solid 


during above heating 


chloroform-soluble part of volatile 
solids heated to 350° C for 4h 

chloroform-insoluble solid 
during above heating 


formed 


* (Dar/Dal) C-H stretching, see ref. 13. 


ca 0-1** 


> chloroform-soluble — 700-900 
part and coal 
> coal 
> unheated solids 


> chloroform-soluble part — 


> coal 
ca 0-25 
> coal 
similar to unheated extract 


> unheated extract 


similar to unheated solids 


> unheated solids 


Total 


Hees Remarks 





> coal | 700-900 cm-' pattern (aromatic substitu- 
tion) differs from coal. 
cm—! pattern between coal and 
chloroform-soluble part. 
> coal 
> coal — cm-! pattern similar to unheated 
solids. 
700-900 cm-! pattern differs from unheated 


solids. 


ca 0:24 — 
ca 0-25 


>coal | Ratio vs. coal of doubtful significance. 
700-900 cm-—! pattern similar to coal. 

< coal 

> coal 

< coal 

> coal 


As for chloroform extract. 


700-900 cm-! pattern similar to unheated 
extract. Change in absorption near 
1,200 cm-. 

700-900 cm-! pattern differs from unheated 
extract. Similar to insoluble part of 
heated D3 volatile solids. 

700-900 cm-! pattern similar to unheated 
solids. No change near 1,200 cm.}. 

700-900 cm-—! pattern differs from unheated 
extract. Similar to insoluble part of D3 
heated volatile solids. 


** Rough estimate from ref. 13. 


*** Not based on measurement, because powdered samples and films cannot be compared quantitatively. 


chloroform extract and the volatile solids are very 
similar in chemical structure as well as in yield; more- 
over, both are completely soluble in chloroform. The 
volatile solids contain more hydrogen (both aromatic 
and aliphatic equally) and less oxygen than the chloro- 
form extract, and the extract contains more carbon and 
hydrogen and less oxygen (though not notably less 
hydroxyl, unlike the D3 product) than the coal. This 
may indicate that these pyrolysis products consist of 
cluster units similar to those postulated in the coal’ 
but of smaller average size—tresults of a kind of depoly- 
merisation followed by separation of the smaller units 
from the larger. 

The chloroform-soluble part of the volatile solids 
from D3 coal also contains more carbon and hydrogen 
but less oxygen (and less hydroxyl) than the coal. 
The acetone-soluble portion is much more aromatic in 
character than the coal; in this, it resembles the still 
residues from both coals. These products may possibly 
contain the larger cluster units from the coal. The 
volatile solids from D13 were light brown, vitreous, 
fusible and almost odourless; those from D3 were similar 
but softer (pitch-like) and had a strong cresolic odour. 
Both the acetone-soluble and acetone-insoluble fractions 
of the volatile solids from D3 were also fusible. 

Chromatography was carried out on activated alumina 
(chromatographic grade) packed into the column as a 
Slurry in chloroform. Samples consisting of 10% solu- 
tions of the products in chloroform were passed through 
and eluted first with chloroform and then if necessary 
with acetone. 

The chloroform extract of D13 readily separated into 
four main bands. The difference between some of these 
appeared to lie solely in their speed of travel (ie., 
molecular weight?) but the bands could be grouped 


following infra-red examination to correspond to 
separation into two chemical types of constituent—one 
containing and the other not containing phenolic 
hydroxyl groups. The volatile solids from D13 also 
gave four components: The first (9% by weight) was 
dark brown and strongly adsorbed at the top of the 
column; the second (10%) was also dark and contained 
phenolic hydroxyl but less aliphatic hydrogen than the 
other fractions; in the third (80%), orange-brown, and 
the fourth (1%), orange-yellow, phenolic hydroxyl was 
absent. The last three fractions differed from the coal 
in the aromatic substitution (700-900 cm-') region of the 
spectrum, were alike in the 900-1.600 cm: range, and 
differed again at 1,680 cm’. The small fourth fraction 
contained bands at 1,030 and 1,260 cm’, possibly due to 
ether linkages, but may have been photo-oxidised—there 
was evidence for this in the first fraction also, since on 
the column its colour was deeper where not covered by 
the retort clamp. 

The volatile solids from coal D3 showed no separation 
into bands even when examined in ultra-violet light. 
Colour varied continuously from dark brown at the top 
of the column to weak yellow-brown at the bottom. 

These results indicate a definite difference between the 
modes of vacuum pyrolysis of coals D3 and D13. 

Approximate measurements of the vapour pressure 
ranges were determined by a modification of the Ostwald 
method. About 1.5 gr. of extract or volatile solid was 
placed (under nitrogen) in a silica vaporiser (Fig. 4) 
and heated in a fused salt bath. Oxygen-free nitrogen 
at about 2.5 1. per hour was passed down the central 
tube so that it bubbled through the fused sample in the 
spiral channel. In these conditions the nitrogen should 
be loaded with volatile constituents of the sample up to 
a high proportion of the saturation vapour pressure at 
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= Nitrogen to drying tube adsorbent was then detached, cooled and wei) ted; the 
and flow meter remainder of the apparatus was weighed be >re ang 
after the experiment. The difference betv en the 

Quartz wool plug respective gain and loss in weight was asc” bed tg 
chemical decomposition (unadsorbed gases), if _ ny, and 

the blow-off during the first 5 minutes. The fact ‘hat this 

loss, though variable, had no significant relation with 

either time of experiment or type of sample su zgested 

that it was entirely a blow-off loss—perhaps of some 

Dried alumina ©4+8 8S.Mesh’ impurity common to all the samples (the average loss 
was 4% and most samples contained 1-2% chloroform), 

The results are shown in Table 6. Each entry repre. 

sents a separate experiment. After loss by evaporation 


Nitrogen ————~— ‘ : 
the samples became more viscous. 


In some experiments the unevaporated sampie was 
divided into chloroform-soluble and_ chloroform. 
insoluble portions, the proportion of the latter being a 
measure of chemicai decomposition during the 
experiment. 

The results for the chloroform extract at 350° and 
390°C. enable a value for the molar latent heat of 
vaporisation to be estimated. For the most volatile 
20%, of the chloroform extract (beyond which estimates 
are inaccurate) this averages kcal. per mole, equiva- 
lent, using a molecular weight of 300, to 75 cal. per gr. 
at 350° to 390°C. This is not unreasonable: cf. benzene 
97.5 cal. per gr. at 60°C., naphthalene 75.5 at 218°C. 
and n-heptane 76.3 at 97.5°C. All tend to decrease with 
increasing temperature. Tar oil fractions (c. 200° to 
250°C. and 440° to 490°C.) with molecular weights 
130 and 258 respectively have: latent heats 85 and 63 

J a cal. per gr.’®. Boiling point ranges (though in practice 

Qf 2 3 inches they are scarcely reached owing to decomposition) 
Approximate have been roughly estimated from the vapour pres- 
scole. sure extrapolation and the latent heat: The DI} 
chloroform extract should begin to boil at about 

520°C. and the volatile solids at 450°C.—both well 

ig. 4. sie , within the temperature range of plasticity. All of the 
7 ee ee D13 extract and 80% of the volatile solids should 
boil above 500°C., as compared with about 70%, of 


a given instant. The vapours were adsorbed in the the D3 volatile solids. 

detachable tube of alumina adsorbent and the nitrogen In the carbonising chamber these primary pyrolysis 

was then metered. products will tend to be carried away with the gas and 
The gas was by-passed to the atmosphere for the first water vapour evolved. The extent of this can be esti- 

5 minutes. The stream was then switched to the tube of mated from the above results as follows: Let v (litres 

adsorbent for a definite period so that a pre-selected per gr.) be the volume of gases evolved in carbonisa- 

ratio of gas to sample was passed. The tube of tion up to 7° K. The vapour concentration at 


TABLE 6.—WEIGHT Loss BY VAPORISATION OF PYROLYSIS PRODUCTS IN'RELATION TO NITROGEN GAS/SAMPLE 
RATIO 


Weight Weight loss (Vap. sample 
Weight of Vol. dry No of sample | due to blow-off Vap. sample + weight loss) 
Sample Temp., | sample used, }#——————————_|_ vaporised, + decompn.,_ |——_- | 
g Weight of sample g g Weight of sample | Weight of sample 
1./g g/g g/g (=x) 


D13 Extract wi 1-537 0-94 0-113 0-074 0-124 
D13 Extract aa 1-692 3-76 0-279 . 0-165 0-203 
D13 Extract vas 1-447 9-10 0-322 . 0-223 0-252 
D13 Extract -_ 1-532 0-92 0-230 : 0-150 0-189 
D13 Extract ws 1-511 3-61 0-363 0-240 0-298 
D13 Extract pm 1-487 9-76 0-478 0-321 0-346 
D13 Volatile Solids 1-511 : 0-412 : 0-273 0-318 
D13 Volatile Solids 1-523 “ 0-591 0-388 0-455 
D13, Volatile Solids 1-518 ; 0-760 0-501 0-513 
D 3 Volatile Solids 1-525 , 0-513 0-336 0-392 
D 3 Volatile Solids ; 0-782 0-571 0-607 
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TABLE 7.—ESTIMATED VALUES OF RIGHT-HAND INTEGRAL OF EQUATION (2) 


Water vapour,}! 
s.c.f./ton 


Gas + Water 
vapour, I./g (v) 


Integral x 108, 1./g 











Gas,1® 


Carb. temp., ‘ 
¢ s.cf./ton | D3 D3 


D13 (y 


D3 vol. solids, 
= -077) 


D13 vol. solids, 
(y = -091) 


D13 extract, 
(y = -085) 





— 


350 —_ 
400 2,000 
450 — 
500 3,150 
550 — 
600 5,200 


T (in the lower ranges here relevant) can be expressed 
as 

Cr,=C,,.e-L/RT ; ‘ ‘ (1) 
where C,, depends only on the amount evaporated 
(100 x) and equals 10° times C,;, at 350°C., and L is 


the molar latent heat of vaporisation (23 kcal. per 
mole). 


Let y = the yield of the pyrolysis product in question 
as a fraction of the pure coal; then 


ax = Cts dv 


et RT dy 


x 
. 


v 


T 
el RT dv 


The integral on the left side of equation (2) was 


obtained from a plot of 1 vs. x for each material. 


Ox 
Values of the right hand integral divided by y, cal- 
culated from the estimates of gas and water evolution 
shown, are given in Table 7. 


Equation 2 was solved by reading off the values of 
(100 x) from the plot that correspond to the figures in 
columns 7-9 of Table 7. If the evaporation to be 
expected, thus calculated, as a function of carbonising 
temperature is plotted, it confirms that most of the 
fusible pyrolysis product remains in the coal above the 
softening temperature. This plot shows that the D13 
chloroform extract and D13 volatile solids differ only 


300 1,100 200 < 032 
i 045 
1,800 j 06 
2,800 ‘ “105 
te 2 -135 
3,800 oF “175 


We=oo 
longss | 


tN 


in volatility range; the extract behaves virtually like the 
less volatile 75% of the volatile solids; the other 25% 
(2.5% of the coal) no doubt forms a large part of the 
weight loss before extraction (3%) in the shock heating 
chloroform extraction technique. The difference 
between the volatility of the volatile solids from D3 
and D13 coals is considerable but still insufficient to 
account for more than a small part of the difference in 
softening behaviour between these coals. 


Thermal Decomposition 


A measure of thermal decomposition was obtained 
by heating the chloroform-soluble samples under 
nitrogen at 350°C. in the salt bath and determining the 
fraction that became insoluble in chloroform. Experi- 
ments made earlier in the vapour pressure apparatus 
would tend to give high values, because the chloro- 
form-insoluble portion could not be removed from the 
tube for drying and may have retained chloroform as 
well as unextracted soluble material. In the method 
used later the sample was heated under nitrogen in a 
plain silica tube and both end-products were dried 
and weighed separately; however their sum exceeded 
the weight (before addition of chloroform) left after 
heating, again indicating retention of chloroform. 
Percentages decomposed were calculated in two ways: 
(a) As a percentage of initial sample weight; (+) as a 
percentage of the weight remaining after heating. In 
the later method basis (+) was calculated on the sum of 
soluble and insoluble products, to minimise errors due 
to chloroform retention. In Table 8 results from both 
series of experiments are compared. 

Both methods were approximate, and the two sets of 
results did not agree well with one another. The results 
by the vapour pressure method were internally incon- 
sistent—for one material the weight of insoluble 


TABLE 8.—THERMAL DECOMPOSITION OF CHLOROFORM EXTRACT AND VOLATILE SOLIDS AT 350° C 


Method 
(Section) 


Heating 


Sample Time, h 


per cent 
Decomp. 
Insol., g (a) (b) 


Weight of 
Sample, g 


Chloroform 
Sol. left, g 


Total 
left, g 





D3 volatile solids és a we . 0-9 
1 " 


0-93 iS 
0-41 
0-54 


1-525 
0-90 
1-37 


0-70 46 75 
0-14 16 32 


0-31 
— 0:50 36 93 





113 volatile: solids 


0-13 8 16 
0:07 10 17 


0-83 
0-41 


1-525 
0-705 





913 chloroform extract 


0:81 0°65 0-085 10 12 
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material was less after 10 hour than after 0.9 hour, 
suggeting possible uncontrolled catalytic effects. 
Nonetheless it is apparent that the products from coal 
D13 had greater thermal stability than that from coal 
D3. The difference might be enhanced above 400°C. 


Significant Point 


The infra-red spectra of the chloroform-insoluble end- 
products are compared with those of the unheated 
samples. (See Table 5S for comments on _ the 
differences.) The insoluble products are more 
aromatic than the original fusible materials, have a 
different aromatic substitution pattern and—a signifi- 
cant point—appear similar for both coals in spite of 
the difference between the volatile solids from which 
they are derived. They were found to be infusible, so 
that the results of the experiments under discussion may 
well be relevant to the disappearance of fusible pyrolysis 
products below 400°C. that is largely responsible for 
the difference in behaviour between coking and non- 
coking coals. On the other hand, it has been shown 
that when the coking coal D13 is heated at 350°C. for 
periods longer than those in Table 8 there is virtually 
no change in the amount of fusible chloroform extract 
formed. But owing to the higher stability of the D13 
products the decomposition might not be very apparent 
in the experimental conditions; especially since the 
fusible product would in these conditions have been 
distributed throughout the coal and its molecules thus 
unable to react with others of their kind to the same 
extent as when heated in isolation. It is further possible 
that the change here observed may not be the same as 
that which occurs above 400°C. during the hardening 
and formation of semi-coke. 





Thermal Instability 


Thus thermal instability of the primary pyrolysis 
products is undoubtedly one reason for the lack of 
coking properties in low-rank coals; but further work 
is required to establish this point more precisely. 

Experiments in comparable conditons showed the 
following melting or softening points: D3 volatile solids 
56°C.; D13 volatile solids 64°C.; D13 chloroform 
extract 164°C. All these samples contained 1 to 2% 
chloroform. In separate experiments small quantities 
of chloroform were added to the powdered D13 extract 
and allowed to come to equilibrium, melting points 
being measured after7 hours and 25 hours (they were the 
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same). These experiments made possible ext 
to zero chloroform content and suggested 
softening points quoted may be 10°C. too lo 
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‘The Redundancy Problem 


N attempt to answer the questions, ‘ What does 
Ai mean to become redundant?.’ ‘Who suffers 
most?.’ ‘ What should be done about it, and by 
whom?,’ and other questions is made in the Acton Soc- 
iety Trust’s pamphlet, ‘Redundancy: A Survey of 
Problems and Practices.” The pamphlet examines first of 
all, the relative responsibilities of government, employers 
and trade unions for ensuring the smooth movement of 
labour from one area or industry to another. It des- 
cribes briefly the more common causes of redundancy, 
the hardships it gives rise to, and the problems of 
labour mobility. 
How should redundancy be handled? This is a 
question which, unfortunately, is now being asked more 


often. The main part of the report analyses what has 
already been done, in an attempt to help those who may 
have to answer this question. The contribution of 
government is discussed. 

In America, where redundancy has recently occurred 
to a greater extent than in this country, redundancy 
provisions are frequently part of the general agreements 
on wages and conditions of employment. These 
agreements are analysed. 

Finally, the report offers a number of suggestions 
about the way in which government, employers workers 
and trade unions can make redundancy less painful, and 
mobility of labour more effective than it has been in the 
past. 
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cation THERMOPILE looks at 
The Oppositi d the Fut 
‘_ to 
i IN THE LIGHT OF RECENT DEVELOPMENTS IN THE DOMESTIC FIELD 
Chenj- 
URA, 
Cok : ' ' 
17, > OR many years now the gas industry has rightly __ light, heat and power during those hours can obviously 
aii been concerned regarding its domestic load. It make better use of its plant than others which can only 
a has seen its domestic sales curve flatten out and supply heat. 
on and M@ then turn downwards. Naturally there have been fears Electricity, it would appear, is the only fuel industry 
‘emica fy % (© the future. Is there a future for domestic sales which could do this were it not for the fact that it is 
matica of a8? Will the domestic gas consumer continue to far too small and undeveloped at present to cater for 
be—in the aggregate—the basic provider of revenue, or more than a fraction of the total heat and power needs 
= is gas in the home on the way out? of the country. 
in the Any survey of the future must take into account the 
sal fact that the gas industry has only five outlets for its : , 9 
38 I commodity for domestic use—cooking, space heating, Atomic Chemistry ? 
, Il: water heating, home laundry and refrigeration. Within One d a h : 
the confines of those five avenues of utilisation the rate aS oy Soo ee a ooo “ - yey be nag be 
=& of domestic gas consumption has to be maintained and, ROCHEIREY 0D FUSES WEMOVES CON RES GE Cae & left 
, : in the world for the chemicals contained in them. It 
. Roy. if possible, increased. os then toll dectrici d both d 
Cut To add to all this the gas industry has to meet com- ny a. * . = ° a — lpn reaped 
High petition in every one of those spheres. Electricity is its y ae Sy oes a See oe na nA setae 
chief competitor in cooking, home laundry and bulk of mankind $ requirements for light, heat and 
im of refrigeration and a growing competitor in space and power. This supposes that gas will be made a 
Bitu- way by nuclear means, but one could well imagine 


water heating. 


piped and bottled gas, liquid fuel and district heating 


"hem. The gas industry, in the sale of its chief commodity, “of - 
also meets competition from its own by-products, coke, *° well as electricity being produced by some form of 
55, 8, . ; atomic chemistry in the future 
onfer- and from other manufactured smokeless solid fuels and “er ‘ . : 
Electricity hopes to keep up its reputation of doubling 


1958, 


Fuel’ 
nce: 


from oil. Everyone in the gas industry knows this and 
there is quite comprehendingly some concern regarding 
the future of the load which brings in the most revenue. 

What is the position as seen from the electrical view- 


its total sales every ten years and of increasing its domes- 
tic sales by at least 5% every year. It has been doing 
this in the past for many years—can it continue? Will 
not the same factors which have affected the domestic 


and int? 

oe gas load affect electricity too eventually? Let us con- 

tion. — sider each part of its present domestic business in detail. 

ry in Need for Continuity Twenty years ago practically all electric cookers 

nical The electrical industry has a near monopoly of light- installed replaced ~iags solid fuel cookers, or — 

‘uel, ing and power throughout the country. These two into a small proportion of new homes. Today a fair 

the loads together could keep power stations reasonably proportion of new electric cookers A cds replace old 

ch: well employed were it not for the fact that industry on models, pre-war types with solid boiling plates and three 

ces; the whole only works one shift daily and shuts down heat control switches. It is true no doubt that the gas 

= for two days at the week-end. For the remaining 16 industry sells more replacement cookers than the elec- 
hours of every day and for 48 hours at the week-end trical industry but no more than its ratio of total 
(i.c., 76% of the week) the electrical supply industry C°°Kets installed to electric cookers. 

' must keep its plant gainfully employed if it is to make 

” good use of the capital invested in generating, trans- No Downward Tendency 

~~ mission and distributing plant. 

of It seeks further sales by encouraging after-hours use In new houses the ratio of sales of electric to gas 
of electricity in commerce by shop window lighting, by cookers may vary all over the country. The electrical 

ed industrial process which can continue after factories industry feels certain that out of the 300,000 houses 

wil are closed and by developing the domestic load. built every year it gets a larger proportion cooking elec- 

- One basic fact always remains. The worker needs _trically than the national totals of gas and electric 

” light, heat and power—or one or other of all three— cookers in use would suggest. It sees no reason why 
from the moment he or she awakes in the morning until this trend should not continue. There is certainly no 

= bedtime. The job of providing light, heat and power downward tendency in this direction. 

w' to everyone who earns a living—i.e., the majority of Any survey of methods of heating water for domestic 

nd adults—is therefore almost continuous extending over use in Great Britain would show that solid fuel 


most of the day. Any fuel industry which can minister 
to the workers’ total and almost continuous needs for 


appliances predominated very largely. Fire back boilers 
using coal are in the majority with, in the South, a 








































fair number of independent boilers burning coke or 
anthracite. A long way behind in number are the all- 
gas, all-electric or oil-burning water heaters working 
automatically all the year round. 

Only a small proportion of solid fuel water heating 
appliances are kept working all the year round con- 
tinuously, especially in the South. For a number of 
weeks in the summer months the fire must remain unlit 
or its warmth must be endured. The electrical 
industry has gone after this valuable summertime busi- 
ness with the immersion heater. It has had some 
measure of success, maybe because the only real alter- 
natives offered by the gas industry—external and 
internal circulators—are far more expensive to instal. 


Re-orientation of Habit 


Solid fuel will continue as the main means of domestic 
water heating in Britain for as long as overall fuel costs 
are lower than gas and electricity. If solid fuel con- 
tinues to rise in price relatively more than its com- 
petitors, the time may come when its dust and 
inconvenience will not be tolerated, cheap as it may be, 
and a cleaner means of heating will be demanded. Gas 
and electricity will then be used more extensively, but 
the public will have to re-orient their habits in using 
hot water. For a long time now they have been used 
to hot water supply systems which (if in good working 
order) provide them with sufficient hot water at a more 
or less fixed price. Wasteful use does not materially 
increase the fuel bill and, conversely, careful use does 
not appreciably reduce it. Both gas and electricity water 
heater consumption (and oil too) varies with the amount 
of hot water used and the public are taking a long time 
to realise it. 

While gas and electric individual heaters are cheaper 
than solid fuel to use for periods of six hours or less the 
short hour use of these appliances tends to keep their 
demand to emergency winter periods as well as on cool 
spring and autumn evenings. If gas and-electricity are 
brought in to top up the heat from solid fuel when the 
weather is really cold production is bound to be 
uneconomic. Continuous seasonal heating provides a 
better load factor and a better revenue. Will the new 
smoke control areas bring new business to each? 


Underfloor Storage 


A growing amount of off-peak domestic load is coming 
to electricity with underfloor storage heating, confined 
at present to new flats and houses where the low capital 
cost of installation is an attraction, apart from savings 
arising from the elimination of flues and fuel storage. 

Under-floor warming gives a better standard of com- 
fort than many tenants have had before. Continuous 
warmth from October to May is something new to most 
of them. What has the gas industry to offer in such 
cases? Hot air from gas-fired furnaces ducted to each 
room would give equal comfort, but capital cost may be 
a deterrent just as much as with central hot water heat- 
ing. There remains the Se-Duct system which is simple 
and permits the use of individual appliances for heating 
and water heating. It has the advantage that the flat 
tenant can economise by providing himself with heat 
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intermittently. This is, however, contrary to | 
of housing authorities who prefer the build 
more or less continuously heated to keep d 
densation. It is contrary too to the wishes of 
undertakings who want a steady load just as 
electricity undertakings. 

As smoke control areas come into being wha: will be 
the picture as far as space heating is concerned Wij 
the public turn cheerfully to coke instead of coal’ Coke 
used in an open grate is a clean and efficient fuc and jt 
is very effective in really cold weather, but the public 
are concerned with the fact that a small cheerful open 
fire is not possible on not-so-cold days. The coke fire 
looks unattractive when it is ‘turned down —and it 
may go out. There is a strong opinion in the country 
that the open coke fire is not the answer to the conver. 
sion problem. Thiscomplaint is currently being raised by 
coal fire enthusiasts when smoke control area orders are 
proposed. What then is the answer? If coke is to lk 
put forward as the main fuel for heating it must be 
burnt in closable stoves in which it will behave better 
than in open inset grates. These stoves are not cheap, 
even without purchase tax, and they need to be expertly 
fitted. The more reactive Cleanglow type of fuel would 
be acceptable to the public for burning smokelessly in 
open grates, but it has yet to be announced that this type 
of fuel is to be made in much greater quantities. 


> Wishes 
' to be 
N Con- 
OSE gas 
uch as 


Around the TV-place 


In smoke control areas it would seem that fixed gas 
and electric heaters will take the place of numbers of 
existing coal burning grates. The traditional love of the 
flaming open fire by the average Briton may well be 
killed by the Clean Air Act. In any case the TV receiver 
would seem to have become the focal point around which 
the family sits today. 

A modern convector gas fire supplied with gas at 2s. 
per therm is not cheap to run compared with an ordinary 
open coal fire. Even electricity at 1.2d. per unit—which 
is current in the London area—works out cheaper. The 
gas two-part tariff will help, of course, where in the 
south it offers gas at a ‘commodity’ charge of Is. 6d. 
per therm (or sometimes less) plus a fixed charge. The 
average price of course never comes down to the com- 
modity rate of 1s. 6d., but if the fixed charge is tacked 
on to a specific block of therms used for some particular 
purpose such as cooking, the remaining therms con- 
sumed could be said to be available at the commodity 
rate. The gas two-part tariff unfortunately « “not 
spread its fixed charge over a monopoly use like lizu..ng 
normally supplied at a higher price—as is the case with 
electricity. So in the majority of homes it can only be 
applied to cooking therms which in the Greater London 
area would make gas cooking very expensive. In other 
words, if the fixed charge is reckoned to be absorbed by 
the number of therms used for cooking only, in order to 
get his remaining therms at 1s. 6d. the consumer must 
reckon that his gas cooking therms are costing hit about 
2s. 10d. each. 

It is clear that the gas two-part tariff is only attractive 
to the consumer who uses gas for cooking, space heating 
and water heating—i.e., for all his heating needs. 

Let us suppose that gas is sold at 1s. 6d. per therm plus 
26s. per quarter fixed charge as an alternative ‘o a 2s. 
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rm flat rate. Consumers must use 200 therms per 

at least before it begins to become cheaper to 
buy g’S On a two-part tariff. The two-part tariff could 
be cor pared with a block tariff in which approximately 
the fiist 50 therms per quarter are charged at 2s. per 
therm and all in excess at 1s. 6d. per therm. A total of 
900 therms could be used in one year (to absorb the 
frst block of 50 therms per quarter) by a cooker. 
refrigerator and sink water heater. Thereafter all therms 
could be reckoned at Is. 6d. each for bath water heating 
and space heating. The consumer would have to decide 
then whether it was worth while to use gas at the equiva- 
ent of 2s. per therm for cooking, refrigeration and water 
heating at the sink in order to get cheaper gas for space 
heating—i.e., cheap enough to replace solid fuel at no 
extra cost. 


This is in fact the task before the gas industry if it 
wants the public to increase domestic gas consumption 
by using cheaper gas. It will have to convert consumers 
to all-gas operation in the face of increasing competition. 

There are of course quite a number of homes where 
gas is already being used for cooking, refrigeration and 
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kitchen water heating, but it has been the habit of the 
public in the past to divide its fuel requirements between 
gas, electricity and solid fuel. If they are to be won over 
to gas in sufficient numbers to increase the domestic load 
they will have to be wooed away from electricity, coke 
and coal. The time when this could have been done 
with comparative ease with an imaginative two-part 
tariff was 20 years ago. Is it too late now? Perhaps not 
—but it will be much harder. 


Our Salvation 


There remain the future plans of the gas industry to 
bring cheaper gas to the public with carbonisation of 
low-rank low-cost coal, modified tail gas from oil 
refineries, imported methane and pit drainage. If this 
brought gas to the public at a flat rate of Is. 6d. per 
therm or less it could pick up a wonderful full-season 
space heating load in years to come particularly in 
smoke control areas. This might indeed be the salva- 
tion of the domestic load for the gas industry, but only 
time will tell. 
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: -aNTISH cas puniFvinc|“*KLEENOFF” ~*~ 


THE COOKER CLEANER 


““KLEENOFP”’ 


FIBRE BRUSHES 


MATERIALS CO., LTD. 


NATURAL BRITISH. 


OXIDE 


DUTCH AND DANISH BOG ORE 
SPECIALLY ACTIVATED OXIDE OF 
IRON 


RUBBER MOPS 


BOG (DUTCH and DANISH) ORE. 
SPENT OXIDE. 


LONDON ROAD, LEICESTER. 


Telegrams: “‘BRIPURIMAT”™ 


_ Telephone 59086 CROMPTON WAY, 





‘“*KAY-DEE” * 


KETTLE DESCALER 
For resale to the public and in bulk for works GAS PURIFICATION LIMITED 


BALE & CHURCH, LTD. 


Oxide supplied on loan or sale outright. 
Highest prices paid for Spent Oxide. 


Send your enquiries to 


PALMERSTON HOUSE, BISHOPSGATE, 
LONDON, E.C.2. 


Telegrams: 
CRAWLEY SUSSEX 













Telephone : 
“PurMfication, Stock, London’’ London Wall 7938/9 & 7930" 





GAS ACCOUNT CALCULATORS 


FOR ORDINARY OR 
PREPAYMENT METERS, 
ANY CALORIFIC VALUE 
OFFICE SIZE OR POCKET CHARTS 


ENQUIRIES INVITED 


354, WHEELER ST., BIRMINGHAM, 19 
"PHONE NOR. 0989 


- PLANT FOR t SALE 


PECIAL OFFER: 12 in. loose flanged tube in 

18 ft. lengths, complete with joint rings, nuts ana 
‘bolts. Reconditioned material. Delivery ex stock 
Midland Iron & Hardware Co. (Cradley Heath) Ltd., 
‘Cradley Heath, Staffs. Tel.: Cradley Heath 6264-5-6 





CAPACITY AVAILABLE. — SYPHON POTS, 

SURFACE BOXES and GAS WORKS CAST- 
INGS. Specialists to Gas Boards throughout the 
British Isles. Berry’s Foundry (1949), Ltd., Hammer- 
ton Street. Bradford. 3. ‘Phone 27701. 





PATENTS 
AND TRADE MARKS 
K'NGS PATENT AGENCY, LTD. 
(Director, B. T. King, A.1.M.E.), Patent and Trade 


Mark Agents, |46a Queen Victoria Street, London, E.C.4 
Booklet on request. City 6161. 


EDUCATIONAL 


THE COLLEGE OF FUEL TECHNOLOGY 
HIGHGATE, LONDON, N.6 





(COURSES for all the examinations in Fuel Tech- 
nology are available and for candidates who can- 

mot attend there are Home Study Courses. These 
include:— 

1. The Technology of Gas Manufacture, 

2. The Technology of Gas Supply. 

For details write to The College of Fuel Tech- 
nology, 90, Talbot Road, Highgate, London, N.6. 


and 


IMMIGRATION 


AUSTRALIA 


NTENDING immigrants to Melbourne, Australia, 

are invited to apply for vacancies in the following 
trades— 

Gasfitter (with 
Mainlayer. 
Service layer 

Own arrangements for passages and accommoda- 
tion must be made with the Australian Immigration 
Department in England. 

Further information on these vacancies and on 
conditions in a progressive Company may be obtained 
from The Colonial Gas Association Ltd., P.O. Box 
29, Footscray, W.11, Victoria, Australia. 


Ist class certificate). 


REPRESENTATIONS 


REPRESENTATIVE. EAST MIDLANDS 
EASTERN GAS BOARDS 


ELL known manufacturers of Home Laundry 
Appliances require a representative for the above 
Area Boards to commence early October. 

Applicants should be familiar with Board Pur- 
chasing and Marketing organisations and should have 
‘contacts on these boards. Age 30-40 years. 

The Company require representatives to live 
centrally on the area, and applicants should be pre- 
pared to move, if necessary. 

Basic salary, commission, car 
Full details including present 
344, Gas Journal, 11, Bolt Court 
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APPOINTMENTS VACANT 


NORTH WESTERN GAS BOARD 
MANCHESTER GROUP 


TECHNICAL ASSISTANT—GASHOLDER 
MAINTENANCE, CONSTRUCTION AND 
MAINTENANCE DEPARTMENT, GAYTHORN 


APPLICATIONS are invited for the above pen- 
sionable position in Grade A.P.T. 8 (£745/£825 
p.a.). 

Applicants must have a wide knowledge of the con- 
struction, operation and repair of all types of gas- 
holder ranging in size to a capacity of 10 mill. cu.ft. 
and must be fully conversant with the regulations 
appertaining to the repair, purging, putting into and 
out of service of coal gas and water gasholders. 

The person appointed will be responsible to the 
Group Production Engineer and be required to make 
recommendations for repair and supervise the carry- 
ing out of such repair work. He will also be required 
to maintain records of the 30 gasholders in the 
Group. 

Applications, giving details of age and experience 
and quoting ‘‘ Vacancy No. 197,”" should be 
addressed to the General Manager, Manchester 
Group, North Western Gas Board, Town Hall 
Manchester 2, within 14 days. 


NORTH WESTERN GAS BOARD 
EAST LANCASHIRE GROUP 


SHOWROOM MANAGER, BLACKBURN 


APPLICATIONS are invited for the above pension- 
able position at a salary within Grade A.P.T. 7 
(males £705/£785 p.a.; females £645/£785 p.a.). 

Applicants must have had suitable experience of 
showroom supervision, appliance sales and consumer 
service and be especially versed in window and dis- 
play practice. Preference will be given to holders 
of the Institution of Gas Engineers’ certificate in 
gas salesmanship and consumer service. 

Detailed applications, including particulars of 
present appointment and giving the names of two 
referees, should reach the General Manager, East 
Lancashire Group, N.W.G.B., Cardwell Place, Black- 
burn, within 14 days. 


WALES GAS BOARD 


INDUSTRIAL GAS 
NORTH WALES. 


APPLIC ATIONS are 


ASSISTANT ENGINEER, 


invited for an Assistant 

Industrial Gas Engineer, within the salary range 
of APT 11/12 (Provincial ‘‘ A’’ £895/£1,070 per 
annum) of the National Salary Scales for Gas Staffs. 

Applicants should have experience in the design, 
construction and installation of industrial and com- 
mercial equipment, and should have passed the 
Associate Membership Examination of the Institute 
of Gas Engineers, or possess an equivalent qualifica- 
tion. 

The successful applicant will be required to pass 
a medical examination. 

The post is pensionable. 

Applications, stating age, educational qualifications 
and experience, together with the names of two 
referees, should be addressed to the undersigned not 
later than two weeks following the appearance of this 
advertisement. 


C. B. Mawer, 
Secretary. 
2, Windsor Place, 
Cardiff. 





WALES GAS BOARD 
SWANSEA UNDERTAKING 
COMMERCIAL SALES REPRESENTATIVE 


APPLICATIONS are invited for the above position 
from experienced salesmen holding the Certificate 
in Gas Salesmanship and Consumer Service or an 


equivalent qualification. 

The salary will be within Grade A.P.T. 5 
(£605-£685) per annum, according to age, experience 
and qualification. The post is pensionable 

Applications giving full details and names of two 
referees should reach the undersigned not later than 
Saturday, September 13, 1958. ; 

The successful candidate will be required to pass a 
medical examination 

A. Pickarp, M.Inst.Gas E., M.B.I.M. 
General Manager and Engineer. 
The 


Swansea. 


Kingsway, 


TECHNICAL ASSISTA’\ 


PPLICATIONS are invited from 
persons for posts as Techni 

Paisley and Tradeston Gas Works. 

Candidates should be experienced 
vertical retorts and modern C.W.( 

PAISLEY: The post is remunerat 
A.P.T. 7 (Provincial *‘ A’), £705 to ¢ 
with placing therein according to ex; 
house is available at reasonable re: 

Mark applications * TA/P.’ 

TRADESTON: The post is remu 
Grade A.P.T. 5 (Provincial * A’) £6 
annum, with placing therein according 

Mark applications ‘ TA/T 

Facilities for Further Study are available under 
Board’s Education and Training Schenie. 

The posts are pensionable and the s: “cessful 
cants will be required to pass a medical examingtio 

Write stating age and giving particulars of ¢ 
tion, training, qualifications and experience oa 
Personnel Officer, Dept. GJ, 9, George 
Glasgow, C.2, within 14 days of the appearance , 
this advertisement. 
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NORTHERN GAS BOARD 
TEES-SIDE DIVISION 


ASSISTANT CHEMIST 


PPLICATIONS are invited for the positig 

ASSISTANT CHEMIST at 
Gas Works. 
Higher Chemistry, 
equivalent. 

The salary offered is A.P.T. 7 (£705-£785) 
the successful candidate will be required to pas, 
medical examination and join the Board's P 
Scheme. 

Candidates are requested to send full detail 
age, qualifications, and experience, together with ¢ 
names of two referees to the undersigned by 
post on Wednesday, September 24, 1958. 

Joun W. PALLister, 
Divisional General Manager, 
Northern Gas Board, Tees-Side Division, 
Post Office Box No. 4, 
Commercial Street, 
Middlesbrough. 
August 27, 1958. 


Stock ton-oTey 
The minimum qualification requing 
National 
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EAST MIDLANDS GAS BOARD 
NOTTS & DERBY DIVISION 


DEPUTY DISTRIBUTION ENGINEER 
DERBY DISTRICT 


PPLICATIONS are invited from suitably 
persons for the above appointment. 

Applicants must have experience in High and Ls 
pressure Gas Distribution and Mainlaying, and pos 
the Institution of Gas Engineers’ Certificate in 
Engineering (Supply). The salary will be wit 
Grade A.P.T. 9 (£795/£895) of the National 
Scales commencing at figure commensurate 
qualifications and experience. 

The position is pensionable and the successful ap 
cant may be required to pass a medical examini 

Applications stating age and experience, giving 
particulars of training and qualifications, togel 
with the names of two referees, should be submi 
to the undersigned not later than Saturday, Septem 


20, 1958. 
K. L. Pearce, 
Divisional General Manager. 
East Midlands Gas Board, 
Notts. and Derby Division, 
P.O. Box No. 62, 
Friar Gate, 
Derby. 


EAST MIDLANDS GAS BOARD 


SHEFFIELD & ROTHERHAM DIVISION 
ASSISTANT WORKS _ENGINEER—NEEPSE! 
WORKS, SHEFFIELD 


APPLICATIONS are invited for the appoint 
of Assistant Works Engineer at the Neeps 
Works, Sheffield. 

The duties of the post entail full responsibility 
the operation, under the control of the Wo 
Engineer, of large carbonising, carburetted water @ 
and ancillary plant installations. Candidates, 
must be Corporate Members of the Institution of 
Engineers, should have had extensive experience in 
operation of plant of the above types and in 
control of staff and labour. 

The appointment will be made in Groups * 
*B’ (£1,075/£1,315) ot the Senior Officers’ 
Salaries Table. 

The position is pensionable, and the succes 
applicant will be required to pass a medical exami 
tion 

Applications, stating age, qualifications 
experience, together with the names and addres 
of two referees, should be addressed to reach 
undersigned, at Beverley House, University 0 
Leicester, not later than September 22, 1955 

A. Gwynne Davies 
Secretary. 


Nati 


Beverley House, 
University Road, 
Leicester. 


August 29, 1958 





R, 
anager. 


onal F 
surate ¥ 


CE, 
Managet. 


water 
idates, 
tion of 
ience inf 





